mTOR inhibition by rapamycin protects against deltamethrin-induced apoptosis in PC12 Cells.
The autophagy pathway can be induced and upregulated in response to intracellular reactive oxygen species (ROS). In this study, we explored a novel pharmacotherapeutic approach involving the regulation of autophagy to prevent deltamethrin (DLM) neurotoxicity. We found that DLM-induced apoptosis in PC12 cells, as demonstrated by the activation of caspase-3 and -9 and by nuclear condensation. DLM treatment significantly decreased dopamine (DA) levels in PC12 cells. In addition, we observed that cells treated with DLM underwent autophagic cell death, by monitoring the expression of LC3-II, p62, and Beclin-1. Exposure of PC12 cells to DLM led to the production of ROS. Treatment with N-acetyl cysteine (NAC) effectively blocked both apoptosis and autophagy. In addition, mitogen-activated protein kinase (MAPK) inhibitors attenuated apoptosis as well as autophagic cell death. We also investigated the modulation of DLM-induced apoptosis in response to autophagy regulation. Pretreatment with the autophagy inducer, rapamycin, significantly enhanced the viability of DLM-exposed cells, and this enhancement of cell viability was partially due to alleviation of DLM-induced apoptosis via a decrease in levels of cleaved caspase-3. However, pretreatment of cells with the autophagy inhibitor, 3-methyladenine (3MA), significantly increased DLM toxicity in these cells. Our results suggest that DLM-induced cytotoxicity is modified by autophagy regulation and that rapamycin protects against DLM-induced apoptosis by enhancing autophagy. Pharmacologic induction of autophagy by rapamycin may be a useful treatment strategy in neurodegenerative disorders. © 2015 Wiley Periodicals, Inc. Environ Toxicol 32: 109-121, 2017.